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(54) Abstract Title 

Distributed computer-aided design system 

(57) A distributed computer aided design (CAD) system includes a CAD server station 30 and one or more 
CAD client stations 26 remote from the server station but connectable thereto via a communications medium 
such as an intranet or the internet. The server station includes a tool for performing CAD tasks and a 
communications interface. The client stations include facilities for displaying a design parameter entrv 

tSSS^ f0f f*!!F5! ng . d6Sf9n parameters entered ** the user, as well as a communications 

interface foi 'transmitting entered design parameters to the server station. The CAD tool is configured to 
receive the design parameters to perform CAD tasks based on them, and to return processed design data to 

?riSn!? IIOn ' 6 Cf l em r " indUde 3 brOWSer Capabnfty - ^ server station can SSSu^d 
2n^™i 3 'T!! 1 881 8 Ch . ent . St ! tf ° n t0 SUpply 3 desIgn P^meter input form. Integrated circuit design 
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the CAD tool. The CAD tool can also provide simulation tools. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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PTSTR TP TTTFn DOMPT ttrr atded orstgn SYSTFM AND METHOD 

The invention relates to computer aided design systems and methods. 

Traditionally, computer aided design tools and the associated design libraries 
reside on a user's computer system, either a workstation or personal computer, or a 
local (nearby) computer mainframe or fileserver at the user's location or within the 
user's local computer system. A sophisticated user-machine interface then permits the 
user to enter data into the CAD tool to enable that tool to process and display results, 
error messages, and so on to the user. If the user concerned is not the person 
responsible for maintaining the computer aided design tool (for example where the 
user concerned is not at the location where the CAD tool is created and maintained), 
it is necessary for the user to receive the CAD tool executables and libraries and to 
maintain his local copy. In a rapidly changing environment, frequent changes to the 
CAD tool may become necessary. Figure 1 of the accompanying drawings is a 
schematic representation of this scenario where the CAD tools maintenance location 
12 has to send copies of the relevant tools 14 (by physical or electronic means, as 
appropriate), to the relevant user CAD locations 16. 

The disadvantages of this conventional approach of keeping local CAD tools 
can be summarised as follows:- 

1. CAD tool executables change frequently and the user must keep updating his 
local copy. 

2. In turn, this means that the designers/maintainers of a CAD tool must send out 
multiple copies once a significant update has been made to the CAD tool concerned. 

3. Libraries referred to by the executable are also changed frequently. 
Accordingly, the user must continue to update his local copies and the 
designers/maintainers of the CAD tool libraries must continue to send out multiple 
copies once significant updates have been made. 

4. CAD designers/maintainers are reluctant to send out updates following minor 
tool or library updates due to the logistical overheads involved as indicated above. 
Accordingly, a user's local CAD tool and associated library can rapidly get out of 
date. 
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5. File storage must be available for the CAD tool executables and associated 
library at the user's location. Some CAD executables and libraries are used 
infrequently, but will nevertheless have to be backed up and maintained as any other 
piece of software at the user's location. 
5 6. The local computer power made available to the user must exceed the 
maximum requirements for acceptable performance during the execution of the CAD 
tool, which can significantly increase the cost of a user's computing requirements. 

Accordingly, it is an aim of the present invention to provide a solution which 
at least mitigates the various problems and disadvantages of the conventional CAD 
10 approach set out above. 

In accordance with an aspect of the invention, there is provided a distributed 
computer aided design system comprising: 

a computer aided design server station including a computer aided design tool 
for performing computer aided design tasks and a communications interface; and 
15 one or more computer aided design client stations remote from the server 

station and connectable to the server station via a communications medium, a client 
station comprising display and data entry means for displaying a design parameter 
entry document to a user and for accepting design parameters entered by the user and 
a communications interface for transmitting the design parameters via the 
20 communications medium to the server station; 

the computer aided design tool at the server station being configured to receive 
the design parameters from the client station, to perform computer aided design tasks 
based on the design parameters and to return a design task product to the server 
station via the communications medium. The design task product can comprise, for 
25 example, a file comprising parameters specifying a resulting design, for example, of 
a circuit for an integrated circuit. 

An embodiment of the invention can provide significant advantages over the 
conventional CAD approach described earlier:- 

1. No local copy of the CAD tool executable needs to be kept on the user's 
30 system. Accordingly, whenever the CAD tool executable is changed by the CAD 

designers/maintainers, only the master copy on the server station needs to be updated. 

2. Updates are consequently only necessary at the server station and the need for 



3 

distributing multiple copies is no longer required. 

3. The same benefits as indicated at 1 and 2 also apply to CAD tool libraries. 

4. CAD designers/main tainers will be encouraged to update the master copy much 
more regularly in view of the reduced logistics in this process. 

5 5. The file storage for the CAD tool executables and libraries is only necessary 
at the server station, and only the master copy of this needs to be backed up. Users 
are therefore relieved of the requirement to maintain the CAD tool executables and 
libraries. 

6. A consequence of the above is that only the server station needs to be provided 
10 with the computing power for providing acceptable performance during execution of 

the CAD tool. Preferably, this is able to handle multiple users, possibly in a batch, 

or alternatively in a coprocessing manner. 

In a preferred embodiment of the invention, the communications medium is an 

intranet or internet medium. In such an embodiment a cost effective implementation 
15 of a client station is in the form of a computer workstation having web browser 

capability. 

The client station can be arranged to generate its own parameter entry forms. 
However, it is advantageous for the server station to be configured to respond to a 
request communicated from a client station to supply a design parameter input form 

20 to the client station. This ensures that the parameter input form used takes account 
of all input parameter requirements of the design tool concerned. 

A preferred embodiment of the invention provides integrated circuit design 
functions. In this case, the computer aided design tool comprises circuit design 
executables and circuit design libraries, the circuit design executables being responsive 

25 to the design parameters to access the circuit design libraries automatically to perform 
the circuit design. A specific example of this which is particularly suitable for 
parameterised design specification provides memory design executables and memory 
design libraries. 

The computer aided design tool can also provide simulation tools. 
30 The invention also provides a computer aided design server station for a 

distributed computer aided design system as set out above, the server station 
comprising a computer aided design tool for performing computer aided design tasks 



4 



and a communications interface whereby the server station is correctable to at least 
one computer aided design client station remote from the server station via a 
communications medium, the computer aided design tool at the server station being 
configured to receive design parameters from a client station via the communications 
medium, to perform computer aided design tasks based on the design parameters and 
to return a design task product to the server station via the communications medium. 

The invention further provides a method of conducting computer aided design 
at a client station for a distributed computer aided design system as set out above, the 
method comprising, at said client station, displaying a design parameter entry 
document to a user, accepting design parameters entered by the user, transmitting the 
design parameters via the communications medium to a remote computer aided design 
server station for performing computer aided design tasks on the design parameters, 
and receiving a design task product via the communications medium from the server 
station. 

In accordance with another aspect of the invention, there is provided a method 
of performing computer aided design comprising steps of: 

a) presenting a design parameter document to a user at a client computer aided 
design station; 

b) following input of the computer aided design parameters, transmitting the 
computer aided design parameters via a communications medium to a remote 
computer aided design server station including a computer aided design tool for 
performing computer aided design tasks; 

c) automatically performing computer aided design tasks in response to the design 
parameters; and 

d) transmitting a design task product to the server station via the communications 
medium. 

An exemplary embodiment of the invention is described hereinafter, by way 
of example only, with reference to the accompanying drawings in which like reference 
signs relate to like parts and in which: 

Figure 1 is a schematic representation of a conventional distributed system for 

computer aided design; 

Figure 2 is a schematic representation of an example of a distributed computer 
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aided design system in accordance with the invention; 

Figure 3 is a further schematic representation of the system of Figure 2 for 
illustrating the flow of information; 

Figure 4 is a flow diagram representing operations performed at a client station 

5 for the system of Figure 2; 

Figure 5 is a schematic representation of a parameter input form for use at the 

client station of Figure 4; and 

Figure 6 is a flow diagram illustrating the operation of the server station of 

Figure 2. 

10 Figure 2 is a schematic overview of an example of a computer aided design 

system in accordance with the present invention. As shown in Figure 2, a server 
station 22 communicates with the plurality of client stations 26 via a communications 
medium 24, which is preferably an intranet or internet medium. Other network 
mediums could be used. However, in the present computing environment, the use of 

15 an intranet or internet provides an ideal vehicle for implementing an example of the 
present invention. 

As illustrated schematically in Figure 2, the server station comprises an 
intranet/internet interface 32 including a modem 33 for connection to the 
communications medium via a link 23. A computer 30, which includes a central 

20 processing unit, associated main and mass storage memory and ail the other typical 
attributes of a computer, supports a number of applications including a network 
monitor application 34, management applications 36 and a computer aided design tool 
38, including design tool executables 37 (programs) and design tool libraries 39. One 
or more user stations 28 including a display, (possibly a local processor) and input/ 

25 output devices can be provided for CAD tool designers/maintainers to create and 
maintain the CAD tool 38. 

At a client station 26, a user is provided with a computer workstation 40 
having a display 42, user input devices 44, a processor 46 with associated memory, 
etc, and a network interface 48 including a modem. The user's workstation 40 is also 

30 provided, in the preferred embodiment of the invention, with network browser 
software which is stored in the workstation's memory and executed on the 
workstation's processors. 
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It will be noted that any number of client stations can be connected to the 
server station via the network 24, although the number of client stations which can 
make access at any one time to the server station will be limited by the bandwidth of 
the server station 22, and possibly the network 24. 

5 Figure 3 is a schematic representation of the use of the system as shown in 

Figure 2. In the preferred embodiment, the system operates by running CAD 
programs on the server station with the user gaining access to those programs from 
his/her client station over the world wide web (intranet and/or internet). Access is 
achieved through the use of "forms" for defining parameters of a CAD task to be 

10 performed. 

The user interacts with a standard WEB page that captures his design 
requirements, for example by use of a software form 51. The form can be generated 
locally at the client station, but preferably this is received from the server station when 
the user accesses a web page at that server station. Accordingly, this provides the 
15 advantage that the server station can keep the forms up-to-date, and the user receives 
the latest version of the form when he/she wishes to make use of CAD tool functions. 

Once the user has received and completed the form, he/she then submits (52) 
the form by effectively sending the contents of the fields he/she has just entered over 
the inter- or intranet to the CAD server, which is at a location remote from the user's 
20 location. The CAD server then processes (54) the data received (e.g. performs some 
form of analysis, synthesis or simulation, as required by the task concerned) and then 
returns (56) the results to the user, either in the form of some textual or graphical 
information, or as a file representing a completed design, for example, a file 
containing parameters of a circuit design or circuit cell design for an integrated circuit. 
25 It will be appreciated that the user client station thus only needs sufficient power to 
support the web browser capability. However, the client station can also be provided 
with sufficient computing power for performing further CAD tasks. Thus, it is 
possible that the remote server station is used for performing specific tasks, for 
example for defining the parameters of part of an overall design, which the user then 
30 incorporates in the full design which is being performed at his/her client station. 

Figure 4 is a flow diagram illustrating an example of the operations which 
might be performed by the user at a client station. 



In Step CI. the user employs web browser software supported by the. client 
station to access a web page supported by the server station. The process of accessing 
the web page can involve providing suitable security clearance (for example 
passwords) in order that only authorised users gain access. 

In Step C2, the user can select an appropriate form for carrying out the CAD 
task required. For example, where the user is designing an integrated circuit, he/she 
might use a CAD tool with associated executable libraries which enable the designing 
of a memory or memory cell for incorporation into his/her integrated circuit design. 
Once again, at this stage, security can be provided (for example through the use of 
passwords) to ensure that only authorised users gain access to the forms. 

The form is then downloaded by the server to the client station so that, in Step 
C3, the user is able to enter the various parameters of the design concerned. Figure 
5 is a schematic representation of a web form which might be supplied from the 
server station to the client station. It will be seen that various parameters of a 
5 memory cell are indicated, for example a cell name, compiler type, number of words, 
number of bits, column options, operating frequency, and so on. The form can be 
associated with appropriate prompt software, as will be apparent to one skilled in the 
art, to ensure that the user correctly completes the form. 

Once the user has correctly completed the form, this can then be sent in Step 
20 C4 to the server station. Typically, this is performed by the form software selecting 
the parameters as entered by the user, and transmitting those parameters to the server 
station in a conventional manner. 

All the user then has to do is wait until the server station has completed 
processing the tasks required, and returns the results in the form of textual, graphical, 
25 or parametric form, as appropriate, typically in the form of a computer file. Following 
receipt of the results in Step C5, the user can use those data in an appropriate manner, 
for example by incorporation into his/her local integrated circuit design in Step C6. 
Figure 6 is a flow diagram representing the functions performed by the server 



station. 



30 In Step SI, the server station idles waiting for a message requesting access to 

the web page supported by the server station. 

When access to the web page is requested, and subject to optional 
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identification procedures, the web page can be supplied to the user in Step S2, 
including subsequently requested pages, for example a specific form associated with 
a CAD task- 
When the parameters relating to a completed CAD task parameter form are 
5 received in Step S3, security checks are performed, as appropriate, and subject to 
correct authorization, the job description concerned is created and the details thereof 
are stored for later use in Step S4. The appropriate CAD task is launched in Step S5 
and this process continues until the results are generated at Step S6. 

In Step S7, the results are returned as a file to the user making use of the 

10 details for the job which were stored in Step S4. 

The server station can also perform billing tasks, in a conventional manner, and 
can include the billing information with the returned data, or can process this 
separately as required. 

Accordingly, a distributed CAD tool has been described whereby tasks such 

15 as synthesis, compilation, simulation and so on, which do not require "real-time 11 
interaction with the tool are performed on a server station which is remote from a 
client station where a user is located. The server can be implemented by a powerful 
workstation, or by a mid-size or mainframe computer, as appropriate. The processing 
of CAD tasks can be performed in a batch process, or in a multi-processing 

20 environment, as desired, and as depending on a particular implementation of the server 
station. Rather than the simple process described above where a design tool performs 
a task and then immediately returns the results to the user, the results could be stored 
at the server for later transmission to the user. Alternatively, the results of the tasks 
performed by one CAD tool could form an input file for a further CAD tool, and so 

25 on. Using an embodiment of the invention, it will be possible to carry out a complete 
integrated circuit design with the user concerned, with the user merely requiring access 
to a workstation or other computer providing a web browser and a modem connection. 
Indeed, it is possible for the client station to be linked directly to a fabrication process 
for producing an integrated circuit according to said design. 

30 Although a particular embodiment of the invention has been described, it will 

be appreciated that many modifications and/or additions may be made thereto without 
departing from the scope of the invention. 
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1. A distributed computer aided design system comprising: 

a computer aided design server station including a computer aided design tool 
5 for performing computer aided design tasks and a communications interface; and 

one or more computer aided design client stations remote from said server 
station and correctable to said server station via a communications medium, a said 
client station comprising display and data entry means for displaying a design 
parameter entry document to a user and for accepting design parameters entered by 
10 said user and a communications interface for transmitting said design parameters via 
said communications medium to said server station; 

said computer aided design tool at said server station being configured to 
receive said design parameters from said client station, to perform computer aided 
design tasks based on said design parameters and to return a design task product to 
15 said server station via said communications medium. 

2. A system according to Claim 1, wherein said communications medium is an 
intranet or internet medium. 

20 3. A system according to Claim 3, wherein a said client station comprises a 
computer workstation having web browser capability. 

4. A system according to Claim 1 or Claim 2, wherein said server station is 
configured to respond to a request communicated from a said client station to supply 

25 a design parameter input form. 

5. A system according to any preceding Claim for integrated circuit design, 
wherein said computer aided design tool comprises circuit design executables and 
circuit design libraries, said circuit design executables being responsive to said design 

30 parameters to access said circuit design libraries automatically to perform said circuit 
design. 
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6. A system according to Claim 5, wherein said computer aided- design tool 
comprises memory design executables and memory design libraries. 

7. A system according to any preceding Claim, wherein said computer aided 
5 design tool comprises simulation tools. 

8- A computer aided design server station for a distributed computer aided design 
system according to any one of Claims 1 to 7, said server station comprising a 
computer aided design tool for performing computer aided design tasks and a 

10 communications interface, whereby said server station is connectable to at least one 
computer aided design client station remote from said server station via a 
communications medium, said computer aided design tool at said server station being 
configured to receive design parameters from a said client station via said 
communications medium, to perform computer aided design tasks based on said design 

15 parameters and to return a design task product to said server station via said 
communications medium. 

9. A method of conducting computer aided design at a client station for a 
distributed computer aided design system according to any one of Claims 1 to 7, said 

20 method comprising, at said client station, displaying a design parameter entry 
document to a user, accepting design parameters entered by said user, transmitting said 
design parameters via said communications medium to a remote computer aided 
design server station for performing computer aided design tasks on said design 
parameters, and receiving a design task product via said communications medium from 

25 said server station. 

10. A method of performing computer aided design comprising steps of: 

a) presenting a design parameter document to a user at a client computer aided 
design station; 

30 b) following input of said computer aided design parameters, transmitting said 
computer aided design parameters via a communications medium to a remote 
computer aided design server station including a computer aided design tool for 
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performing computer aided design tasks; 

c) automatically performing computer aided design tasks in response to said 
design parameters; and 

d) transmitting a design task product to said server station via said 
5 communications medium. 

11. A method according to Claim 10, wherein said communications medium is an 
intranet or internet medium. 

10 12. A method according to Claim 11, wherein Step (a) comprises accessing said 
server station computer aided design tool from said client station via said 
communications medium using a web browser and receiving a design parameter input 
form at said client station from said computer aided design tool. 

15 13. A method according to any one of Claims 10 to 12 for integrated circuit 
design, wherein said computer aided design tool comprises integrated circuit design 
executables and circuit design libraries, and wherein Step (c) comprises said integrated 
circuit design executables responsive to said design parameters to access said circuit 
design libraries automatically to perform said circuit design. 

20 

14. A method according to Claim 13, wherein said computer aided design tool 
comprises memory design executables and memory design libraries. 

15. A method according to any one of Claims 10 to 14, wherein Step (c) comprises 
25 performing design simulation tasks. 

16. A distributed computer aided design system substantially as hereinbefore 
described with reference to the accompanying drawings. 

30 17. A computer aided design server station substantially as hereinbefore described 
with reference to the accompanying drawings. 
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18. A computer aided design client station substantially as hereinbefore described 
with reference to the accompanying drawings. 



19. A method of performing computer aided design substantially as hereinbefore 
described with reference to the accompanying drawings. 
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